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Appendix 
List of claims involved in the appeal: 

1 . (Previously presented) A nonwoven fibrous mat having a smooth surface for 
coating, the smooth surface having a reduced amount of "stand up fibers" 
comprising a btend of fibers of at least two different lengths falling within the 
range of about 0.12 inch and about 0.6 inch bound together with a cured binder, 
the binder content of the mat being In the range of about 1 0-25 weight percent of 
the finished mat, the fibers having an average fiber diameter in the range of about 
9 and about 14 microns and about 25 to about 50 wt. percent fibers having a 
length of less than about 0.4 inch long and about 75 to about 50 wt. percent fibers 
having a length at least about 0.45 inch long. 

2. (Original) The mat of claim 1 wherein the binder is selected from a group 
consisting of an acrylic, a polyvinyl alcohol, a hydroxyl ethyl cellulose, a carboxyl 
methyl cellulose, a cellulose gums, a polyvinyl pyrilidone, polyvinyl acetate, urea 
formaldehyde, melamine formaldehyde, with or without a crosslinking agent, with 
or without one or more plasticizers. and mixtures thereof. 

3. (Original) The mat of claim 1 wherein about half of the fiber is at least about 
0.45 inch long and a remainder of the fiber is less than about 0.4 inch long. 

4. (Previously presented) The mat of claim 1 wherein the mat contains about 75 
wt. percent fiber that is at least about 0.45 inch long and at)out 25 wt, percent 
fiber that is about 0.2 Inch long. 

5. (Previously presented) A laminate comprising a layer of nonwoven fiber mat 
having a smooth surface for coating, the smooth surface having a reduced 
amount of "stand up fibers" and comprising a blend of fibers of at least two 
different lengths falling within the range of about 0.12 inch and about 0.8 inch 
bound together with a cured binder, the binder content of the mat being in the 
range of about 10-25 weight percent of the finished mat the fibers having an 
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average fiber diameter in the range of about 9 and about 14 microns, and about 
25 to about 50 wt. percent fibers liaving a length of less than about 0.4 Inch long 
and about 75 to about 50 wt. percent fibers having a length at least about 0.45 
inch long, a surface of said mat being bonded to at least one layer of different 
material. 

6- (Original) The laminate of claim 5 wherein the binder is selected from a group 
consisting of an acrylic, a polyvinyl alcohol, a hydroxyl ethyl cellulose, a carboxyl 
methyl cellulose, a cellulose gums, a polyvinyl pyrilidone, polyvinyl acetate, urea 
fonmaldehyde, melamine formaldehyde, with or without a crosslinking agent, with 
or without one or more plasticizers, and mixtures thereof. 

7. (Original) The laminate of claim 5 wherein about half of the fiber is at least 
about 0.45 inch long and a remainder of the fiber is less than about 0-4 Inch long. 

8. (Original) The mat of daim 5 wherein the mat contains about 75 wt. percent 
fiber that Is at least about 0.45 inch long and about 25 wt. percent fiber that is 
about 0.2 inch long. 

9-13 (Cancelled) 

14. (Original) The mat of claim 1 wherein about half of the fiber is at least about 
0.45 inch long and a remainder of the fiber is less than about 0.4 inch long. 

15. (Original) The laminate of claim 5 wherein about half of the fiber is at least 
about 0.45 inch long and a remainder of the fiber is less than about 0.4 inch long. 
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(57] ABSTRACT . 

A urca-farmddehydc resin modified with a water-xDSaliiblc 
anionic {Aospfaate ester Is u^ed as binder in the pEepaxalion 
of glasfi fiber mats using a hydfoxyethyl ceQuIese wMtc 
water system. Higb tear strength glass fiber mats caa be 
jsoduccd in a. hydzoxycthyl cellulose whiC6 waosr system 
nsing sudb a Inndcr. 

2 ClauDSr No Drawing!! 
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METHOD 0FMAKlN4^AHI(aaT£Aft 
STRENGTH GLASS MAT 

ThiA fipp|lca,don is a diinsioa of «ppUcatiOD Set. Nc. 
08/123«094, mod Sep, 20. 1993, now Pu. No. 5.445, 
878, 

B ACaCGROUND OF THE INVENTI W 
1. Field of ihclnvcntioa 

The inveoiioii relate!; to a uioclified ufca-fomuUdcbydc 
Tcsin, to glass fiber mats udng the modified urea>-f6rmd]de:> 
hyde u:sia as bicder, and a pioce$« oFprq^sring (be mats. In 
panjculaz; Uie invection teMc& lo a uicA-f^nnaldebyde resin 
modified with a waler-in&olable amomc phdgpbate ester 
which is useful in the prcpamion of glass fiber mats formed 
using a bydroxyeUiyl cenulofie-eontabunig '•'white water*' 
glass sluiry. The glass fiber mats of the invention exhibit 
high tear streagth, a property wtiich is desirable for in 
roofing products, such as asphalt shingles. 

Z Backbond of the Inva^tion 

fiber niats arc finding increasing applicarimi iix the 
buQdmg macetiais indusiry, 09 for example, in asphalt roof- 
iBg shingles, replacing similur Sheets iriditiona% made of 
wood or cellulose fibers. 

Glass ]iber mats usoally are msde comioercially by a 
wet-laid process, whicb is cartied out tm modified paper or 
asbesios maJung oiachinexy. Descripdooas of the wetrhSd 30 
process nmy be found in a number of U.$. patents, inctiidine 
as. Par. Nos. lSQ6,m. 3.012,929. 3.050,427, %^VH,46h 
3m825, 3,760,458, 3.766,003, 3.838.995 and 3,905,067. 
Id general, the Icnown wetlaid process f^r maldng glass 
fiber mats cempriscs first foiming aa aqueoas slijuny of 
Bhort-tcngth glass fibers (lU&ncd 10 so the art as "white 
water") under agitadon in a mixing tank, then feediag tte 
slurry through a moving scfwa 0& Which the 6bG!rs enmesh 
themselves into a fleshly pMpazBdwBt glass fiber matt while 
water is separaied theicfiom. 

Unlike aamxal fibers sueh as ceUulose or asbestos, glass 
fibers do not disperse wdl in watex; In an attempt 10 
Overcome this pmbletii. it has been the practice in this ^ 
industry to provide suspending sods for the glass fibeis. Such 
suspeoding aids usually are materials which increase the 
viscosiiy of llic mcdiutu so diat the jdbers can suspend 
diemselvcs in the medium. Suitable dispersants convention- 
ally employed in the att include polyaerylamiide. hydroxy^ 
ethyl oeUulose» eiboxylated amioes aivd amme oxides. 

Other addidvcs 6uch as suifEictants, lubiic^s and 
dfifoamcn have convcodonally been added to the white 
watu; Such agents, for example, aid in the wcttabtliiy and 
Aspersion of (he glass fibers and contribute to the strength 
of the wet glass fiber maL U.S. Pat No. 4,178,203 is directed 
to a method for improvlog Che wet tensile sumigth of j&cshly 
prepared glass fiber mats so that they may be convenfectly 
handled and transfencd for fiirther processing (eg., apply- 
ing binders mid diying) to form the finished glass fiber mat 
• product In the disclosed process, anionic suz^tants are 
wdded to ibc white waicr glass sluzzy. 

In the roaaufactnrc of glass mat. a high degree of flex- 
ibility and tear strength is desired in addition to the primary 
diy ten.^'Ie and hot wet tensile praperiies. A binder material 
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Is therefore used to hold tbe glass fiber mal together. The 
binder maieriai is impregnated directly into tbi; fibrou? mat 
and set or cured to provide the desired integrity. Tie most 
widely u$cd binder is urea-fonEaldchydo resin because it is 
inexpensive. 

While urca-fotraaldchyde resins are commonly used to 
bond the glass fibers together to provide the strength prop- 
enies of the glass mat, some tirea-formaldehyde resin bind- 
ers arc too brittle to form glass mats usefiil in roofing 
shingles. Typically, the tensile strengths of mats bound with 
uica-fomialdehydc deterioraie appreciably when the mats 
are subjected to wet conditions^ such as the conditions 
normally encountered by roofing products. Tear sircngtbs 
higher than those typically provided by urca-fonnaldehyde 
resins have been obtained by modifying the resin with 
cross-linkers and various catalyst systems or by fonifying 
the resin with a large arnount of latex polymer, usually a 
polyvinyl acctatc, vinyl acryUc or styienc-butadicuc, Latcot 
provides innrea$ed hot wet tensile strength and tear strength. 
The use of styrenc-batadicnc modified urea-formaMehyde 
resins as a binder for glass 6bcr mats is disclosed, for 
example, in U,S. Pal, Nos. 4.258.098 and 4,9i7,7$4. 

VS. Pax. No. 4,430,158 Is dire^d to an improved binder 
coTnposttion for ^OSs mat& The binder composition consists 
essentially of a uiea-fbimaldetayde resin and a highly water 
soluble aniotsc surfactant that wets the surfaces of the glass 
fibers. Suitable soziactants have hydrophobic segments con- 
taining from S to 30 caibon auuns and anionic segments. 
Suitable anionic moieties induile caiboxy, sul&ia ester, 
phospHaoe ester, sulfonic acid, and phosphoric acid groups. 
The fiur&etant also may contain a polyalkylencoxy chain 
having up to 10 aJkylcncazy anits^ Class mats produced 
fiom an amine oxide white water system and bound wiOi the 
surfactant-coscaning resiru are described as retaining up to 
79 peioent of tbeif diy tensile slren^ when subjected to 
sevcic wet conditiDns. No increase in tear strength is 
obtained by use of the ureA-finzn^ldcbyde suffactant-can- 
taining leslo. Cationlc surfactants, neo-iomc suttoants. and 
Biiionic siirfnciniws which do not possess the required water 
soltdaality and abiUty to wet the ^bxd glass fibers, are said to 
provide tmsuitable mats which can zetain a much scnall^ 
Action (tf tb^ dry tensile strengith. 

Wben the glass fibers am dispersed in wlinie water con- 
taiinng a polyactylamide viacosity modifier, high tear mat 
strengths have been schicved with latex fordilcation of 
urea^ibrmaJdciiyde resins. However, when a hydroxyethyl 
cellulose viscosity motfifier is used in Clie white water, tbe 
dcsizod high tear stmugth properties ere not achieved with 
latex fortification. As such, a need in the an exists for 
providing a modified urea-fonnaldchyde resin Which can be 
used m a hydroxyethyl cellulose white water system. 

SUMMARY OP THE INVEITOON 

The invention is directed to a modified urca-fbnnaldehydc 
resin. The invention also is directed to a process for prepar- 
ing glass fiber malA, and to glass fiber mats produced by the 
method- The mats are xiselul in, for example, the manufac* 
tuie of roofing shirjgles^ 

This invention is based on the discoveiy that by adding a 
water-instdublo anionic phosphate ester to a urea-fibnnalde'' 
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hydc irsizi, hi^h tear str&ngtli products can be prepared frooi 
mats formed using hydroxycAyl cellglose-contaimng whitt 
waicr. 

In manufacturing gln^s fiber mm in accordance with the 
invention, glass fibers are slurried iaio an aquepus medium 
cotiiaining hydroxycthyl cellulose. This while water, i.e., the 
hydroxyetbyi cdlulos^coDiaiciog slurry of glass ^bei^ iu 
waicr, Chen is dewaiered on a iarajninatcd snr^e to foftn Z 
mat The modified binder of the invention thca is applied CO 
die mat before it passes throufih a diyin* oven where the mat 
i& dried and mcoiporated binder resin is cured. OUss 6bcr 
mais produced in Bccoidance wiUi Che invention exbtbii 
good dty imd hot wa tensile sueogtb and superior high ledr 
strength. 

One object of the invention is to provide a binder com- 
position for use in nsUng glass ^ct cnats eomprising a 
mca-jfonDa]d6]3yd& re^n and a water-insoluble anjonic phos^ 
phatc ester. 

Another objca of the invention is to provide glass fiber 
msts ooznprising a urea-fortnaldehyde resfai and a water- 
insolnble snlonic phosphate ester. 

Yet «>cther ot^ecc of the isvendon is to provide ^ass fiber 25 
macs prepared by di$persin^ glass libers ia an aqueous 
mod nun containing hydraxyethyl cellulose to form a ahiny, 
passing the slurry throu^jh a mat fonniDg screen to fbim a 
T^et glass fiber zi^ applying a binder compriaiTtg a tiiea- 
formaidchyde resin and a w&te^iIlsoluble amonic phosphaic ^ 
escer lo said wet glass fiber mat, and curing the bindet 
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Urea-ibcinaMchyde: resins have been modified with eress- 
HtUocTs and various catalyst ^y^ten^s or fortified wifii latge 
amounts of latex to achieve high glass mat tear strengths in 
niBta processed in polyacrylanudc-oontainiDg white waier: ^ 
However, such modilied and fcnified resins have no efi^oci 
in a bydroxyethyl ce!luU>sc<coni;aiiiing Nvhiie waicr system. 
Ii bas now been discovered thai the mo^fication of mca- 
fonnaldehyde re'sin with a water-insoluble anionic phos* 
phaie e^ter as a binder for glass n^a: obtained from a 
bydroxyethyl cclJulos*>contaIniflg white water system not 
only pro vi diss higher tear strength without a loss in dry or hot 
wet tensile properties, but also 6oc& not require latex ibrti- 
Bcatin n - This not only eliminates handling and clean up 
problems associated witb latexes, but is also signifieantly 
lower in cost. 

The process of forming a glass fiber mat in accordance 
with the invention begins with chopped bimdics of glass 
fibers of suitable length and diameter. Whfle reference is 
made usm^ chopped bundles of glass fibers, other fomns of 
glass Obcrs such as eoniinuous strands may also-be used. 
Generally, fibers having a length of about VS inch to 3 inches 
and a diamctcf of about 3 to 20 microns are used, Each 
bundle may contain from about 20 to 300, or inorc> of such 
fibers. 

The glass fiber bundles arc added to the dispersant 
medium to focin an aqucons slurry, know ij\ the an as ^'white ^5 
water.** The white water typically contains about 0.5% glass. 
The dispersant used in the pcactice of the inveacton centwns 
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bydroxyethyl cellulose. The amount of hydroxyetbyl cellu- 
lose used should be c&ccdve 10 provide the viscosity needed 
CO suspend the glass particles in the white waiec The 
viscosity is generally in the range of 5 to 20 cps, preferably 
12 to 14 eps. Aa amount of from about 0.1 to about 0J% 
solid bydroxyethyl cellulose in the water should be auf&- 
cicnc. The fiber/white water caixiuie generally is ai a tent- 
pctatuce of 65* to 95^ F. 10 obtain preened viscosity. The 
bbesr sluny dien is agitated to form a woiicable uniftnm 
dispersioD of glass fiber having a suitable consbtency. The 
dispefsant isiay contain other oooventiona) additives kaown 
in the art Tbcsc include sutfactancs, lubricants, defbamcrs 
and the lifcc. 

Tbc fibci/wbiic water dispersion then as passed 10 a 
mac-foiming machine coataiiung a xxtat fonning seiccn. On 
mute to the screen, the dispecsiQEn usually is diluted with 
water to a lower fiber concentratiofL Ihb fibexs arc collected 
at tho screen in ttie fonn of awetfibermatandchccpcccss 
waict is removed by gravis or, mgire pjcif^rably, by vacuum 
in a cemveniiooal manner. 

Tbo binder composition of the invention dien is appltod 19 
the gravity- or vacuum-assisted dewaiend ^ivet glasa maL 
Application of the bindca* compositioD may be accomplished 
by any conventional means, such as by soaking the mat in 
an excess of binder solution, or by coating XhA mat swftce 
by means of a binder appUcatoc 

The uiea-foticaldehyde resin used as binder in the invcn- 
tion is a urea-formatdehyde resin modified with an arnooio 
phosphate ester. The anionic phosphate esters useful in the 
invendoo ore wsiier insoluble. Paiticalai!)y pmfcxrcd amonic 
pbosphate esters are unneutralized water insoluble phos- 
phate cstcn, such as the type exemplified by 2£L£C UN(8) 
availahle &nm Du Pont. ZELEC UN® is an unneutralized, 
water-inst^Ue anionic phosphate ester with a high ttiolccu- 
lar weight a Cff of C, 0 fotty alcohol bacdcbonc. Stated another 
way* 2JR1.PC UN(^ is an unacutraH2ed water-insoluble, 
anionic phosphate Q of C15 sSKyi esier of phosphoric acid 
and a fatty alct^ol. A urea-fomialdcbydc resin modified 
with ZELEC UN'® has been found lo he paiti cularly advan- 
tageous in die preparation of glass fiber mats having h^h 
tear strength from bydroxyethyl cellulose white water. 

Methods of preparing urca-fonnaldehyde resins which 
taay be u^cd to prepare the hinder composition of the 
iQvestion are known to those skilled in the art Many 
uiea-foimaldebyde resins whieb may be used in the pracdoe 
of Che invention are commercially av»lable. Urearfoimal- 
dehydc zcsins such a^ tbc types sold by Gcoi^a Pacific 
Corp. for glass mat application and diosc sold by Btuden 
Chemical Co., may be used. These resins generally are 
modified with mcthylol groups which upon curing form 
mediylcnc or ether linkages. Such methyiols may include 
NJ^-dimcthylol. dihydroxyrocthylolcthylcnc; N,N' bis- 
(mcthoxymethyl), N,i>r-dimethylolpropylcne; 5,5-dimcthyl. 
NJ^' dimcihylolpropylcnc; NJ*J -(Smcihylolcdiylene; and 
thelilx. 

The binder compositiQn is prepared by rapidly dispersing 
the ftn i onir phosphate cater into the urca-fof msldehyde reain 
having a pH of 7.5 to 8.5. If needed pH ttf the tesia t& 
adjusted Lo 7-5 CO g.S with caustic. The amount of phoapIiatK 
ester is about 0.1 to about 5.0%, preferably about of 
the Under oomposidon. 
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Urea-fonnaWehydc tc^% usdul in the practice of ihc 
Jiw-cndon generally contain 45 id 65%, preferably, 50 to 60% 
non-volfltilcs, havq a viscosity of 50 to 500 tps, preferably 
150 to 300 cps, a pH. of 7.0 to 9.0. pirterably 7^ to 8^, a 
free ft>nna2dc!hyde level of 0.0 co 3.0%, prdfcrably 0.1 to ^ 
0.5%, a mole ratio of formaldehyde to on;3Lof to 3.5:1, 
prefisrably 1.8:1 to 2.1: 1, and a water ^lutability of 1:1 to 
100:1. preferably 10:1 to 50:1. 

Whcieas bigh tear scrcn^th mata can be prepared using io 
latcx-fbrtifiod binders wben llie white waixr addidve is 
poly aery lozrdde, high strcDgth jams have nochecetofoiu been 
prepared usiQg hydroxyethy] cdlalosc- Xn ooatisst to tbe 
polyacxylamide white «^aier syoem, wbicfa has an asiomc 
charge and bas cbeirocal aotraction for «l weak tp strong 
cationie vica-fonnaldehyde lesin, taydroxyethyl cellulose is 
a cazionic viscosity modifier. While not wishing lo be bound 
u> a particular cheoiy, it is believed that tbe ad<£cion «f aq 
anianic phosphaie ester xo tbc urca-fontialdehyde fcsin acts 20 
to negate the caiionic cbaige of hydtoxyethyl cellulose that 
comes in contaa with tbe tesin on the g^m fibers. 



csonlajjiing 22 to 25% solids was applied on the fiber mat and 
excess biader reinoved by vacupm. The snat was then placed 
in a Wenier Maihia oven for tiO seconds at 205° C to cure 
the xcain. 



EXAMPLE 2 

A coinmercLaUy available urea-formaldchydc resin (GF 
2928) was used as a control xcsin. This control resin, GP 
2928 ream fortified witti 23% polyvinyl acetate (PVAc), and 
icsin modified with 0iS9& ZELEC UN® (GP 328T^7J were 
used as binder to prepare glass fiber mats as described in 
Exan^le 1. 

Seven S^xS" cut san^ples were tested for tensile sucngth 
wider dry oonffitiDiis and after soaJdng in an S5^ C. -water 
bath for 10 minaies on an Inatron with a croashead speed of 
2 iochcs and a jaw span of 3 inches. Tear strength was tested 
on X5"y(3.(r cat satnpdcs tuing an EUnendocflbsaf Machine. 
Hie mean vahies of all leata m shown in Tabic X. 
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PoUowing application of the binder, ihc glass fiber mat is 
dcwatered under vaaium' Lo remove cjacess binder solution. 
The mat then is dried and incorporated binder composition 
is ewrsd in an ovea at elevated teroperstures, generally at a ^ 
temperature of at leas; about 200^ C, for a tiroc sufiicient Co 
cure the resin. The amoui^t gf lixnc isecdcd lo cure the lesin 
Vi readily detcnniDable by the sUUcd pxaciitioner. Heat 
treatment ulanc is suffideat to effect curing. Alternatively^ 45 
but less desirably, catalytic curing in the absence of beat may 
be used, such as is accomplished witb an acid catalyst, eg., 
anunonium chloride or p-toUttne sul&niG acid. 

The finished glass oiat prodna geuBraUy contains 
between about d09& and 90% fay wetght glass fibers and ^ 
between about 10% and 40% by weight of binder, 15^0% 
of binder being most preferable. 

The foUowing exaniplca are intended to be tUusiraiive 
only and do not limit the scope of the daimed invention. S5 

EXAMPLE 1 

Gla^g fiber tnats were prepared by ©dding 0.5 gms of 
surfactant (Katapol VP-532), 0.1 gras of dcfoamer (Nalco 
23d3) and 63 gms of Manvillc 1" cut glass /ibcrs obtained 
fiioni Schuller Ihiemaiional to 7S Kicrs of hydroxyctbyl 
CBlluto!U>coUtainicg white water having a viscosity of 12 to 
14 cps and coixcd for 3 minnrry. JBxcess water was drained 
and then vacuum dewatcrcd on a fomzniuated Surface to ^ 
form a wet glass fiber tosL A nrca-fbnnaldcfayde binder 



Dry lensilc strength, hot water tensile strength and percent 
retention <%R) of diy tenaile strength under hot wacoadi* 
tion (hot wct/dcy) of the tzica-formaldehydc resin coacatniqg 
ZELEC UN® compare favorably to those of tbe control 

(uica-foTmsiidchydc resin) and the laiex forti^ed uic&'form- 
aldehydc resins, to conirast, Che ZELEC UN$^ modified 
urca-formaldchydc resin produced a glass iiber mat having 
superior tear strength compared to the control urcarfbrmal- 
dehyde resin and the latex foftifled urea-foimaldchyde resitt 



EXAMPLE 3 (COMPARISON) 

Glass fiber znats were prq^ed as described in Bgumple 
1 except the hydroxycthyl cellulose white water system was 
replaced by a polyacrylajnoide white water system containing 
0.02 to ai% polyaciylamide and having a viscosity of 4-10 
cps» pFuXciably 6 cps. A cOA&nezciaDy available latest fciti* 
fied uicB ftiimaldehyde resin (GP 2928 containing 239b 
PVAcX a comtsedd^y avaiiable imsa-fonnaldehyde resin 
moiSfied with a polyannne (GP 29d2) and a urea fbnnaldc- 
hyde rcsStt containing 0^% 7inj;n XJN® {GP 328T67) 
were used to cure the ^lass fiber mats as described in 
Example 2. Dry and hot wet tensile aiieogth and tear 
strength was determined as described in Example 2. The 
results are show m TaMc H.Tlic values shown in T^ble U ate 
the ranges of tbe means of 5 atudies. 7 samples per study. 
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7 8 

i>y3LEn 

ResdiR MoL Wi. % LOT TcnsOi DmebIc ^ R 'Dar 

OP 2928 ].60-I.$D 18-25 ] 2D- 140 SO-SO 30D-S50 
23* PVAC 

1.60-1.90 18-25 130-140 65-1 M 50-80 100-SOO 

vdyamuxQ 
modifier) 

OP3ZSr67 l.(0-).PO 18-29 120-140 <9-104 50"BO 300-^0 



EXAMPLE 4 and hot wet censile strengib and tear stresgtb as described id 

Class fiber maU prepaid a* described in the bydrooty- " Example Z TKc mean valutss are shown id TOoit IV. 
ctiiyi cclliilasc white watsr system orfixanptc 1 were cuicd 
Willi [he $amc ttsvas used in Example 3 and te&ioA for diy 
and hot wel tensile sitength and tear strength as described in 
Example 2. Hie results (range mean values of S studies— 7 
miplc$ pcsr study) are slxown in I^Id XXL 



TABLE ni 
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50-90 


SQO-liOO 

















l^e use of a pbosi^ate ester modiGcd-xesm provided 35 
higher tear strengOi to glass mats pcepaied using a bydicay- 
cth^ odlidosc wUte water system The high tear snexigth 
obtained in Examples 2 4 for glass mats prepared osiQg 



•MLEIV 





Dry 

TCQSUC 


Hoi Wei 
Tcunc 






MatWL 


SUM 


GP 29ZM 259b 


139 


96 


70 


ISO 


1.80 


29 
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490 
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GP29S& 


KS 


104 


74 


300 


1,90 


2S 



(fZELECTY®) 



the hydjvxycthyi cellulose white waccr system could sot be 
obtained using the polyaetylamide while water system of 
ExvnpIcS. 

EXAMPLC 5 

Glass fiber mats prepared as descnbcd in the hydtoxy- 
ethyl cellulose white water system of Example I were cured 
with a oomracrciaHy available laiex fortifted uiea-fonnal- 
dehydc resin (CP containing 25* PVAo), 
farmaldeliyde resin containins as% ZEUBC UN® <GP 
328T67) or d luea-fonnaldcbyde resin contaimns 0.5% 
2BLEC TY®. ZELBC TY® is a neutz^x^ed. water-mluble 
anionic phosphate ester with a lower molecular weight fitly 
alcohol badcbone. The glass fiber mats were tested for dry 



As can be seen in Examples 2 and 4» lesins rnodified with 
wacer-insoluble am'onic phosphate esters, such as ZELEC 
UN®, provide significantly higher tear strength in glass mat 

55 than latex fortified urea-fonnaldchydc rcsm? when the glass 
mat is formed using a hydroxycthyl cellulose white water 
system. Although use of the wamr-soJuble ZELEC TY® 
modified Under ^vc dry and hot wet tenuile strength CQual 
to the latex fortiOed binder, the ZELEC TY© modified 

^ binder did not improve the tear Sticnfith properties compared 
to the latex fbrtiiicd binder, as did ifae water-Insoluble 
ZELEC UN® modififid binder. 
I daim: 

23 LA method of maldn^ o glass fiber mai comprising: 
dispersing glass fibers in an aqueous medium containing 
hydroxycthy) cellulose to form a siuxiy. 
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5,518.586 



pasain^ the slurry thiDu^h a mat forntmg Bcreen to focoi 

a wet gb&b Bbcx mat, 
applying a binder compfi^pg a uxca-fonaaldehydc rcdn 

and B vrfttcr-insolable. unncutralized adionic phosphate 

ester, a Cg to fatty ailcofab] lo jtaid wet gbfis fibqr 

dial, 



10 



curiflg the binder. 

2. The method of claim 1 whcz^n the anionic phosphate 
C5tcr is present in an amount of iiom a^KW 0.1% CO about . 
5.0% b34ed on the weight of the bindec 
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AUG 3 I 2008 



In re Application of: Hitch 



Art Unit: 1771 



Serial No. 10/812,457 



Case Docket No. 7395 



Filed: March 30, 2004 



Examiner: John Hoffmann 



August 31, 2006 



For: NONWOVEN FIBER MATS WITH SMOOTH SURFACES AND METHOD 

Commissioner of the Patents & Trademarks 
Washington, D. C. 20231 

Dear Sir: 

In response to the Final Office Action mailed on March 30, 2006, and the 
Advisory Action mailed May 10, 2006. Applicant has appealed the final rejection 
of the claims in the application. 



Real Party In Interest; 

The real party in interest is Johns Manville Corporation, previously Johns 
Manville International, Inc., previously Schuller International, Inc., assignee of the 
inventor, Arterburn. 

Related Appeals and Interferences 
NONE 

Status of the Claims 

Claims 1-8, 14 and 15 were finally rejected under 35 USC 112, firet and 
second paragraphs, 35 USC 102. Claims 3.4,7,8,14 and 15 stand finally rejected 
under 35 USC 103, A rejection of double patenting was overcome by the filing of 



APPEAL BRIEF 
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a Terminal Disclaimer filed on May 3, 2006. Applicant appeals from the Final 
Rejection under 35 USC1 1 2, first and second paragraphs, 35 USC 1 02 and 35 
use 103. Claims 9-13 were cancelled. 

Status of Amendments 

After the Final Office Action mailed March 30, 2006, an amendment afler 
final was filed. Even though the Examiner had made new rejections in the Final 
Office action, the amendment was not entered and the Examiner maintained the 
Final Rejection. 

Summary of the invention: 

The claimed invention are nonwoven fibrous mats having particular 
combinations of two different lengths of fibers in the range of about 0.2 to about 
.8 Inch, and a particular diameter range, 9-14 microns, bound together with a 
resin binder, and laminates containing at least one of these nonwoven mats. The 
particular combination of fiber lengths recited in the claims, read in the light of the 
specification, produces mats having a smooth surface and a surface having no, or 
significantly fewer, "stand up fibers", making these mats particularly suitable for 
coating and for using in laminates in which the coating is an exposed surface for 
painting, etc. The term "stand up fibers" refers to fibers that protnjde from a 
surface of the mat various distances and make painting or coating of the surface 
difficult and cause visual defects In the painted or coated surface. When a lot of 
"stand up fibers" are present on the surface of a fibrous nonwoven mat, the 
exposed mat, coated or uncoated, is difficult to paint and achieve a nice 
appearance, as explained in the penultimate paragraph of the Background 
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section of the present Specification. This is particularly important when the mat 
or coated mat is used as a facer on products such as gypsum wallboard, a typical 
application for the mats of the present Invention. 

Grounds of Rejection: 

1 . All of the claims stand finally rejected under 35 USC 1 12, first paragraph, as 
lacking descriptive support for, "about 25 to about 50 wt. percent fibers having a 
length of less than about 0.4 inch long and about 75 to about 50 wt. percent fibers 
having a length at least about 0.45 Inch long." 

2. All of the claims stand finally rejected under 35 USC 112, second paragraph 
as being vague and Indefinite because of the phrase, ''a reduced amount of stand 
up fibers." 

3. All of the claims stand finally rejected under 35 USC 102(b) as being 
anticipated by the disclosure of Peng et al, U.S. Pat. Pub. No. 2003/0054714. 

4. Claims 3-4, 7-8, and 14-15 stand finally rejected under 35 USC 103(a) as being 
obvious from the disclosure of Peng et al. described in # 3 above. 

Grouping of the claims: 

Claims 1 , 2, 5, and 6 stand or fall together on all the issues. 
Claims 3, 4. 7. 8. 14, and 15 stand or fall together on all the issues. 
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ARGUMENTS: 

Grounds #1 - Whether the specification provides descriptive support as 
required by 35 USC 1 12, first paragraph, for "about 25 to about 50 wt. 
percent fibers having a length of less than about OA inch long and about 75 
to about 50 wt percent fibers having a length at least about 0.45 inch long." 

The specification, which includes the original claims, does provide 
reasonable descriptive support for the limitations objected to for the following 
reasons: 

1. The specification at page 3, in the Summary of the Invention, includes the 
following statement: , 

"Preferably a major portion of the fiber is at least about 0.45 Inch long and a_minor 
portion of the fiber Is shorter than about 0.4 inch." 

It is well established that the claims are to be read in light of the specification 
and that the inventor is entitled to be his own lexicographer unless a term is used 
in a manner contrary to the ordinary meaning in the particular art most pertinent to 
the inveniton. It is well established that the term "major portion" in a two 
component system, in this case the fiber system made up of two portions, the 
fibers of each portion having a different length, means "greater" than the other 
portion, e. g. ''greater in ouanitv " according to Funk and Wagnalfs NEW 
STANDARD OF THE ENGLISH LANGUAGE. 1943 edition. Claim 1 contains the 
term phrase, '^blend of fibers of at least two different lengths". In a two ffber 
lenoth co mponent system the major portion would be any quantity greater than 
about 50 wt. %, i.e. at least slightly larger than 50 wt. % such as 50.01 wt. % and 
the minor portion would be any quantity less than about 50 wt. % such as less 
than about 50 wt. % or less than 49.9999 wt. percent. This establishes the basis 
for the term "about 50 wt. percent" on each end of the range of the different 
length fiber portions. 
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2. Also, original claim 1 3, a part of the specification, states: "The method of 

claim 9 wherein about half of the fiber is at least about 0.45 inch long and 
a remainder of the fiber is less than about 0.4 inch long.'* 

3. Original claim 8 states: "The mat of claim 5 wherein the mat contains 

about 75 wt. percent fiber that is at least about 0.45 Inch long and about 
25 wt. percent fiber that Is about 0.2 inch long." 

4. Example 3 illustrates using a blend of about 50 % 0.5 inch and about 50% 

0.2 inch fiber. 

5. Example 2 illustrates using a blend of about 75 % .5 inch long fiber and 

about 25% fiber that was 0.2 inch long. 

This disclosure clearly iilustrates, and describes, to one of ordinary skill In 
the art that the "major portion" encompasses, at the very least, the range of 
about 50 wt. percent to about 75 wt. percent, and that the minor portion 
encompases a range of about 25 wt. percent to about 50 wt. percent. 

For these reasons Applicant believes the claims are in full compliance 
with the descriptive requirement of the first paragraph of 35 IJSC 1 1 2 and that the 
Examiner erred, and respectfully request the Board to reverse this rejection. 

Ground # 2 » Whether the term "a reduced amount of stand up fibers" 
renders the claim vague and indefinite under 35 USC 112, second 
paragraph. 

It is well established that the claims are to be read in the light of the 
specification. The last two paragraphs of the Background rn the Specification 
explains the shortcomings of the prior art mats regarding stand up fibers, and 
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Example 1 . a representative prior art mat designed for coating, but sliows 
requiring a heavy coating to cover up or reduce tlie "stand up" fibers. The second 
paragraph of the Summary of the Specification states that the invention 
"minimizes the amount of stand up fibers", thus it is clear that deduced" means 
"reduced from prior art mats. Also, Examples 2 and 3 (Inventive mats) show 
improved smoothness, reduction in stand up fibers, and requiring less coating 
material than the prior art mat of Example 1 , a mat made for coating, and a mat 
containing only one leng th of fibers, 1/2 inch long 10-11 micron fibers and that 
requires a heavy coating due to the frequency and nature of the stand up fibers. 

Further, the term "a reduced amount of stand up fibers" is a onjoertv or 
characteristic of the claimed mats, a result of following the compositional 
limitations. The mats with "a reduced amount of stand up fibers" is a result of 
compositional limitations of the claims and therefore is a novel property of the 
claimed mats, a property not easily defined precisely because both the frequency 
and the length of the stand up fibers is important to the desirability and cost of the 
laminate containing the mat of the invention . The frequency and the length of the 
stand up fibers above the surface of the mat is significant to the desirability of the 
mat for.coating. see page 2, last 5 lines of the last full paragraph, that states, 

"It is also known to use off-line coating to make mats having good hiding and 
painting properties since the heavy coating surrounds and holds down the 'stand 
up' fibers, but the thick coating required adds considerable cost to the product. If 
there were fewer 'stand up' fibers and if the ends of these fibers were closer to 
the surface of the mat, substantially less coating material would be required." 

Typically, the most practical and most reliable test of the frequency and 
nature of the "stand up fibers" is best determined by what is required to produce a 
coated mat suitable for painting rather than a painstaking microscopic test that at 
best would look at a very small area of mat. 
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For these reasons applicant believes tFiat the Examiner has erred in 
rejecting the claims as being indefinite under 35 USC 112. second paragraph, 
and respectfully requests the Board of Appeals to reverse this rejection. 

Claims 14 and 15. dependent from claims 1 and 5 respectively, appear to 
be redundant and should depend from claims 2 and 6 respectively. 

Ground # 3 - Whether the invention of all of the claims are anticipated under 
35 USC 102(b) by the disclosure of Peng at al, U.S. Pat. Pub. No. 
2003/0054714, 

Claims 1-8 and 14-15 were rejected under 35 USC 102 as being 
anticipated by the disclosure of Peng et al. Pub. PaL App. No. 2003/0054714. 
The Examiner urges that the statement, "mat comprises from about 0 to about 
100 wt. percent of the fibers have an average length of from about 0.5 to about 
60 mm and from about 0 to about 1 00 wt. percent of the fibers have an average 
length of about 10 to about 150 mm" anticipates the applicants claimed invention. 
The preferred combination of 20-80% fibers about 10-45 mm long and 20-80% of 
the fibers about 30-80 mm is also so broad as to include 100% of the fibers that 
are 30-45 mm long, including a mat having 100 % of 1 .18 - 1 .25 inch long fibers, 
and such is conventional for high tear mat These broad statements of Peng et a! 
about the fibers used in their invention, as the Examiner is using it. is so broad as 
to include almost anv nonwoven mat ever made and that ever will be made ! 
Such broad statements do not anticipate every nonwoven mat made thereafter 
regardless of the fiber lengths, and particularly when the fiber lengths claimed are 
different than disclosed by the reference. For example, a broad, incredulous 
statement that "any chemical can be used as fuel" and citing gasoline as an 
example, cannot antictoate a later invention of using hydrogen peroxide as a fuel. 

The Examiner's interpretation of this broad statement, i.e. that high tear 
mat can be made with 100 % short fibers such as Jess than 1/2 inch, without any 
evidence of correctness, is Incredible, and not to be believed bv one experienced 
in making nonwoven glass fiber mats, i.e. one of ordinarv skill in the art . 

7 
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Allegations in any reference that are, because of the knowledge and experience 
of one of ordinary skill in the pertinent art, outrageous , are not to be taken as a 
legitimate teaching or reasonable suggestion that anv ennbodiment falling within 
such a broad descriptfon meets the other descriotors of the Invention . Note that 
this broad description of fiber lengths includes the prior art mat of present 
Example 1 , shown by Examples 2 and 3 to be different In kind than the mats of 
the Invention- 

To be a legitimate teaching reference for the limitation or composition 
urged, the reference must not only enable the practice of that part of the 
invention, but also must first be credible in the mind of one of ordinary skill in the 
art. This reference fails in both with respect to the broad statement relied on by 
the Examiner because the limitations are so broad as to be obviously 
u necessary . These limitations include 0-1 00 % of the fibers to be .5 mm (about 
1/50^^ of an inch) to about 150 mm (about 6 inches). This ridiculously broad 
statement Is so broad as to not require a blend of two fiber lengths . 

Further, the shortest commercially available glass fibers are no shorter 
than about 0.067 (1/16"*) inch long and the longest chopped fibers commercially 
available are shorter than 3 inches (about 76 mm) long. Therefore this broad 
statement of using fibers of about 1/50^ of an inch long to about 6 inches long, 
the statement that the Examiner is relying on. Is incredulous to one of ordinary 
eklll in the art . In wet laid processes that Peng et al prefers, it is not known how 
to disperse and form a suitable mat from chopped fibers longer than about 3 
inches, and practically, not longer than about 2 Inches long. Those skilled In the 
art would not believe that part of Peng et aPs broad statement that Is being urged 
to encompass these limitations of the present invention. 

Such a broad statement does not even warrant testing because those 
skilled in the art, knowing the effect of fiber length on tear strength of the mat, and 
the roofing product containing the mat, such as shingles, know that mats 
containing mixtures containing any significant amount of glass fibers of less than 
3/4 -1/2 inch long cannot have tear strengths better than prior art roofing mats 

8 
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and ditto for roofing products, such as shingles. Note that Peno et al do not 
reasonably show that the fiber lengths of this broad range produce the hiah tear 
strengths in the mat and roofing product , the objective of the invention. Instead, 
only fibers having lengths of 30-40 mm (1 .18 - 1 .6 inches) are shown to meet the 
obiectives of high or higher tear strength . These long fiber lengths are 
conventional in high tear strength mats. Therefore, those of ordinary skill in the 
art would conclude that the presence of fibers less than .8 or particularly less than 
.6 inch long (current spec, first paragraph of Detailed Description of the 
Invention) do not produce higher tear strength mat. Reading applicant's claims in 
light of the specification shows that the term "at least .45 inch long" is not 
unlimited on the maximum length, but instead is limited by the following disclosure 
taken from the first paragraph of Detailed Description of the Invention, which 
reads. 

"A slurry of fibers is made by adding ilie fibers, having an average 
fiber diameter from about 9 to about 14 microns and lengths, preferablv a 
blend of two lengths, of from about Q.12 to about 0.8 inch, preferably 0J2 to 
0.6 inch , long, " (emphasis added) 

The higher tear strength claimed bv Peno et al is due to the presence of 
Dolvsiloxane Primarily and because the use of fibers as long as 30- 40 mm fibers 
is well known. This is acknowledged by Peng et al in the paragraph 0035. Peng 
et al's disclosure that higher basis weight in the mat produces higher tear strength 
is also well known. Therefore, Peng et al would not change the mindset of 
one of ordinary skill in the art that short glass fibers having lengths of less 
than about 1 inch long such as 1/2 inch long of shorter do not produce high 
tear strength in nonwoven mat. This is evidenced bv Examples 1-7 of Peng et 
al and also all the Examples of a different inventor working for a different 
company, see US 5,518,586 discussed in Peng et al, see paragraph [0006]. In 
5,515,586 the invention is a method of making a nonwoven glass fiber mat having 
high tear strength by modifying a urea fonmaldehyde resin binder in a particular ' 
way, the mat being particularly useful in shingles. Note that while a range of 
fiber lengths of 1/4 inch to 3 inches are said to be useful, the fiber length 
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used in all of the examples is 1 inch long, col. 5, lines 60-62 col. 6, lines 14- 
15 and 52-53 and col. 7, lines 15-16 and 58*59. 

A broad statement, certainly a ridiculously broad statement like the one 
being relied on by the Examiner, does not teach or reasonably suggest, even 
prima facie, the much more narrow limitation, such as fiber lengths of less than 
1/2 Inch, that produces results not taught or reasonably suggested bv the 
reference - here a smoother surface and fewer "stand up fibers" . For 
example, the broad teaching that any organic resin will work cannot be a 
reasonable teaching, in the sense of 35 USC 1 02, that the use of a specific family 
of resins will produce results substantially different than taught by the reference. 
The Held of the Invention and the first sentence of both the Summary of the 
Invention and the Detailed Description of the Peng Invention states that the mats 
of the invention have "improved tear strength" that results in roofing products 
requiring improved tear strength ". All of the examples shown by Peng et al used 
fibers, that were all at least 30 mm, i,e, 1,18 inches long ! Peng et al does not 
teach how to make a roofing product having a high tear strength or any other 
product having improved tear compared to prior art products using a blend of fit>er 
lengths like those described in the rejected claims. Further, the Peng et al 
reference is silent about the surface characteristics their mats. 

If. on the other hand, Peng et al, by the use of this broad statement, is 
merely meaning that his invention, the application of polydimethylsiloxane to a 
wet web of glass fibers and polymer binders, is applicable to an extremely broad 
range of fiber lengths or an extremely broad range of mixed fiber lengths, which 
might be the case, then such statements cannot be reasonably interpreted to 
mean what the Examine r is urglno it means , i,e, that Peng et al teaches making 
mats for roofing and building products having improved tear strengths, compared 
to prior art products, using any combination of fiber lengths and percentages 
within his broad statement(s). 
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Finally, for a reference to anticipate an invention it must teach every 
element of the claimfs). Peng et a) do not teach every element of the rejected 
claims. 



One example, Peng et al does ngt teach using 9-14 micran diameter 
fibers, the mats described in claims 3 and 4, or the laminates of claims 5-8, 14 
and 15. For example, teaching using fibers within the range of 1-100 microns in 
diameter does not teach using fibers in a range of 9-14 microns and teaching 
using a combination of 0-100 wt. percent of fibers of one length and 100-0 wt. 
percent of fibers of a second length does not teach a mat of comprising fibers in 
which 25 wt. percent of the fibers are one length and 75 wt» percent of the fibers 
are a different length. 



Another example, claims 3, 5 and 14-15 describe a mat in which about half 
the fiber is at least 0.45 inch long and the remainder of the fiber is less than 0.4 
inch long. Peng et al does not teach or reasonably suooest such a combination , 

A still further example, claims 4 and 6 describe a mat in which about 75 wt. 
percent of the fiber is at least about 0.45 inch long and about 25 wt. percent of 
the fiber is about 0.2 inch long. 

For these reasoms applicant believes that the Examiner has erred in 
rejecting claims 1^8 and 14-15 under 35 USC 102(b) and respectfully requests the 
Board to reverse this rejection. 

Ground # 4 - Whether the invention of claims 3-4, 7-8, and 14-15 Is made 
obvious under 35 USC 103(a) by the disclosure of Peng et al, described in 
Issue 3 above. 



The Examiner urges that the very broad fiber length combinations 
disclosed in Peng et al makes it obvious to one of ordinary skill In the art to 
optimize these combinations to achieve ma ximum tear sfr^ ngf h and that this 
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makes the presently claimed'mats and laminates, containing fibers about 0.2 inch 
long and fibers about 0.45-0.8 inches long, of claims 3-4, 7-8 and 14-15 obvious 
under 35 USC 1 03, Although tear strength data for the mats of the claimed 
invention are not presented in the specification because tear strength was not 
important, the mats of the invention do not have high tear strengths, but Instead 
have smooth surfaces and a substantial reduction in "stand up fibers" compared 
to prior art mats, a completely different objective and result than the mats of Peng 
et al. 

More importantly, this assertion is contrary to the evidence present in 
Peng et al and at least one patent discussed in Peng et al. As pointed out above 
in the arguments in Issue # 3, both Peng et al and the inventor Mirous in US Pat. 
No. 5,51 5,586, teach methods of making a nonwoven glass fiber mat having hich 
tear strength for use in shingles. In setting forth the best modQ . both references 
use fibers that are at least one inch long (Note that the fiber length used In all of 
the examples In '586 is 1 inch long, see coL 5. lines 60-62 col. 6, lines 14-15 and 
52-53 and col. 7, lines 15-16 and 58-59). The fiber lengths used Bv Peng et al in 
the best mode shown m the Examp les are at least 30 mm. 1,16 inches, long and 
up to 40 mm. 1,57 fnches long Therefore, the Peng et al disclosure leads 
those of ordinary skill In the art awa y from the claimed invention, mats 
along or in laminates containing fibers from 0,12 inch long to 0.8 inches 
long. When a reference leads those skilled in the art away from the inventjon . It 
cannot be maintained that the reference makes the invention obvious under 35 
USC 103. 
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Respectfully submitted. 



Robert D. Touslee 
Registration No. 34.032 
303.978.3957 
Customer No. 29,602 




